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PREFACE 



f U) This study measures and discusses the piofcssional scientific and technical (S&T) manpower 
resources ihat contribute to the scientific potcn rial of China. It estimates and projects the size of the higher 
education establishment, trends in the number of students enrolled and graduated from colleges and 
universities, the size of the available S&T manpower pool and the number of research and development 
(R&D) scientists and engineers in China. f QC> 

(!.*) Contributions to this study were made by Mrs. J^^^^^s' I *QT* N1 * 

(C) Comments regarding the usefulness of this study are encouraged and should be forwarded to 
DIA {ATTN: DT-5A), Washington, D.C. 20301. 
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SECTION I 
INTRODUCTION (U) 



(L*) The availability and effective management of 
S&T manpower resources are essential to a nation's 
development. Of all the resources a nation commits to 
R&D objectives, none is so important as the numbers, 
typo, and qualifications or the R&D scientists and 
engineers and the creative imagination that they can 
exercise. For that reason, S&T manpower estimates and 
assessments are pivotal in determining a nation's present 
and future capabilities to build a strong industrial base 
and to develop new and improved weapons. The man- 
poser resource is also a constraint upon the extent and 



variety of R&D that a nation can undertake at any one 
time. Since it is a pacing factor, the measurement of the 
S&T manpower resource is vital to the assessment of a 
nadon's near- and long-term ab'Uiy to accept and attain 
industrial and military development objectives. 

(I*) This study examines professional S&T man- 
power as a Chinese resource. Ic further examines S&T 
higher education from a quantitative and qualitative 
view in order to establish trends from 1978 to the present 
in the growth of professional S&T manpower. 
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A. CULTURAL REVOLUTION IMPACT ON 
THE CHINESE EDUCATIONAL SYSTEM (U) 

(L*) The cfiect or the Cultural Revolution 1966- 
1970} and the period that followed (1971-1976) on 
Chinese higher education and S&T manpower was pro- 
found. AIL or nearly all, schools were dosed for long 
periods. Some of the institutions either were physically 
.r located or remained closed. Formal education was 
suspended. Manpower in the education pipeline was 
"lo^t," probably pcrmanendy, and the educational 
system and standards were changed. These excesses had 
a significandy negative impact on Chinese society as the 
Red Guard radicals in power viewed tne educational 
establishment as a powerful influence that had to be 
subjugated. 

A.1. CtmcHtxaas at Higher Schools During 
the Cultural Revolution (U) 

:l\ By the end of 1966. all but perhaps a few very 
special educational institutions in China had been closed. 
This shutdown included not only the regular training 
activities at higher schools but also the research facilities 
and projects at those institutions. The campuses were 
aimed over to the Red Guard (actions to cam" out 
revolutionary activities. They were also used as mar- 
shalling arras for extending the Cultural Revolution to 
other institutions and sectors of Chinese society. Condi- 
tions at the schools were chaotic, particularly during 
1966 and 1967. 

AJL Impact on Education Officials, Educators, 
and Researchers (U) 





L*, Many scientists and engineers in leadership 
posithns were replaced by political appointees and most 
professional associations, long an effective medium fix- 
exchanging scientific data, were disbanded. Further, 
professional titles such as "Researcher" or "Institute 
Director" were abolished, pay raises suspended, and 
other material and prestige benefits eliminated. Scientists 
were forced to spend agonizing hours away from their 
work in political activities. 

.1*1 Theoretical research suffered the greatest blow- 
as those practicing it or even ac vocaung it were scvefclv 
abused. The only research work acceptable to the radical 
clement in control of most of the country was that which 
had an immediate appiicacon to production programs. 

I", The scientist's position in China reached a low 
ebb as his work bc.ame secondary in importance to 
political activity and he -was suipped of all privileges. For 
10 yean, pay raises were d*«c Jntinued, which served to 
virtually eliminate material incentive for advancment. 

I*. There were exceptions; some organizations 
were able to shield their personnel, to a degree, from 
political activity and therefore were able to prevent total 
disruption of R&D programs. This situation was partic- 
ularly true for workers in defense R&D who were able to 
keep ,<uch programs as missile and space on track, though 
at a reduced pace. 

L*. Both junior and senior £ ^T personnel were 
subjected to severe criticism and attacks during the 
Cultural Revolution. In some instances. Red Guard ex- 
cesses included the physical abus«- of these personalities 
and. directly or indirectly, may have earned the deaths 
» if some. However, in general, seenndary information 
sources e.g.. from Hone Kong. Singapore and Taiwan 
durinic 1966 and 1967 trnded to greatly exaggerate the 
extent of such attacks. Typical of such reporting was a 
widely circulated >tory .nat a number uf the "40-pI't* 
American-trained atomic scientists working on China'* 
H-lwmb have been caught in the latest Peking purge." 
According to the >tory. Qian Xuesen was included 
among (he purged disgraced scientists. In fact. Quo 
apparently experienced little or no difficulty during 
ihr Cultural Revolution and was elevated io the Party 
Central Committre. He actually emrrgrd from the tur- 
moil with considerably more ntlicial prominence and 
recognition. 
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(L"i Red Guard activity on campuses halted alt 
R&D activity in schools during this period. Within the 
Academy of Sciences, research institutes, and other 
noncducauonal R&D faciliues, the regime ordered the 
People's Uberauon Army (PLA) to protect important 
tesearchers and research tasks from severe attacks by 
Red Guards. While this was not totally successful, in 
that the Red Guard's acrivirics frequently excced<?d the 
intentions of the leadership, it appears that high-priority 
R&D activities were well protected during the Cultural 
Revolution. 

(ITt In June 1966, the Central Committee and the 
State Council announced that the higher educational 
system was to be revised extensively. Radical changes 
were made in methods ofstudent selection, grading, and 
curricula. The traditional system of entrance examina- 
tions for admission to institutions of higher learning was 
replaced by a syvcm designed to favor the children of 
workers and peasants. As a result, a much higher propor- 
tion cf politically trustworthy studems would be admit- 
ted to the institutions. Changes in grading and curricula 
placed greater emphasis on the study of "proletarian 
politics/* Thrse changes reportedly were implemented 
initially in depanmcnts of liberal arxs and social sciences 
and later extended to the technical fields. The resump- 
tion of higher education under the reforms announced 
during the Cultural Revolution resulted in the produc- 
tion of what was admittedly "tradesmen." and nc: highly 
qualified scientists and engineers. 

A-3. Aftermath of Cultural Revulnrion (U) 

if. The Cultural Revolution created a two-track 
educational system. A relatively small number of stu- 
dents received full-time education in colleges and univer- 
sities, while a much larger number received part-time 
education in a "Workers College" set up by factories 
along with other part-time programs run by the univer- 
sities. In 1976. an estimated 1.8 million adults were 
enrolled in part-time programs. 

The pan-time programs provided a lower level 
of vocational training. These programs were designed 
to raise the overall technical capability of the masses. 
In 1984. 5+0,000 students were enrolled in pan-time 
programs. 

■T The two-track syston continues, for the leader- 
ship has calltu for mass participation in the SfitT mod- 
ernization program. Part-time programs have been 
beneficial in providing greate*- technical capability 
among China's "blur-tollar" work force. The emphasis 
m education, though, will be on upgrading full-time 
programs to standards equivalent to those in more ad- 
vanced countries. Seventy-five percent of the student 
body will major in S&T disciplines. 



(U) The full-time progruns emphasize middle-level 
technical and engineering training appropriate for cur- 
rent levels of production technology. Following comple- 
tion of the training, studenes ihrn return to factories, 
communes, and military uruu "rom which they have 
come. 

(C) Perhaps the easiest way to summarize the 
changes in the education system tint occurred during the 
Cultural Revolution is to contrast the objectives and 
practices of that period to tho*e ofthe preceding decades. 
Prior to 1966, centrally regulated policies and standard- 
ized degree requirements detejrruned the quality of edu- 
cation in the schools. During the Cultural Revolution, 
the concentration of educational resources and the em- 
phasis on quality gave way to depersion and pursuit of 
absolute equality. By and large, rducation was reduced 
to the lowest common denominator. The preient regime 
is moving to correct ail JeScicscics in the cuuearion 
system. 

B. TRENDS IN HIGHER EDUCATION 
ENROLLMENTS/GRADUATIONS (U) 

lT) The Chinese democstraicd a renewed zest in 
their higher education system in 1977, by admitting a 
record 278.000 new j'udencs in colleges and universi- 
ties. (See Figure I.; The ovinia quality of those stu- 
dents cannot be determined, however, since many 
students were enrolled under ihc policies ofthe Cultural 
Revolution. Those policies -emphasized enrollment of 
students from the worker, peasant-and soldier class based 
on their political correctness instead of their academic 
ability. Curriculums during the 1967-1976 period were 
a mixture of political training and applied industrial. 
proble;r.-solving science studies. The Chinese termed the 
course of srudy "tradesman training." "Tradesman." 
also called "technician." identizes an individual that 
can make a practical and immediate contriburion to the 
dev elopment of the economy. 

•Tj In 1978, the Chinoe rrinstttutcd a universal 
entrance rum requirement to ensure that only the mwi 
qualified studeru were enrolled ia colleges and univer- 
sities. Ofthe nearly six millioa prospective students who 
took the exam, onlyalwui halfwcre recent middle school 
graduates: ;hr rest were former students. *nrken. and 
soldiers. 
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Fig. I C Chinese Higher Education EnrolLneni* Graduations 




.'I') The latency of producing more qualified teach- 
ers is evident since the Party and the government have 
embarked on a course of vigorously pushing modern- 
ization tn science and technology. Therc r o.*c. higher 
educational iotituttons have been required to increase 
enrollment. lo 1983, according to the Vice Minister of 
Education, couegc entrance requirements were lowered 
Tor students from rural areas. The fields they are expected 
to major in include agriculture, forestry, medicine and 
teaching. Thre seems to be a push to enroll more 



students to cover a wider variety of drsc%u"ncs other than 
just science and technology. 

T Secondary vocational and stchnical schools 
developed rapidly in 1986. There were 5.22 million stu- 
dents. 610.000 =iore than in 1935. .Vdur education also 
continued 'o develop. In 1986. :herr '*erc 1.86 million 
students at adult universities and collcocs. 1.51 million 
at adult iecondxry technical schools. ais£ 4.42 million at 
adult technical training schools. 

:l\ After a sharp decline in I97H. the number of 
students graduating each year has increased. The num- 
ber of 1978 s^aduates included -.hose had passed the 
first post-Cultural Revolution college rxxrance examina- 
tions given in 19". as well as th*»ie who puscd the second 
set at examinations administered in D78. The lower 
number of scraduates for 1979. 1980. aid 1981 resulted 
from the extension of the curriculum iom 3 years to 
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4 yean for most students already in universities. The. 
total number of university graduates in the years I980-" 
1985 was ]..*'35,000, which equals the total number of 
graduates in the 20 vears before the Cultural Revolution; 
i.e., 1945-1965. 

a POSTGRADUATE TRAINING (U) 

U; Between 1949 and 1966, approximately 23.000 
stucenu were enrolled in China's postgraduate educa- 
tion system, with about 10.000 completing the program. 
Postgraduate enrollments began again in 1978. with an 
enrollment of approximately 10.500 students, or about 
half of the entire p re-Cultural Revolution figure. That 
first \ear enrollment figure included approximately 
8.000 ttudents in 210 universities and about 2.500 sru- 
dents in 162 research institutes. Only about 8.000 new 
students were enrolled in 1979 and approximately 3.000 
in 1930. The decrease in 1980 was due to a saturation 
of the system. In 1980. 2.073 students graduated from 
the s\«tcm. of which 1.666 or 80 percent were in science 
and engineering disciplines. Of the 2,073 students. 1,934 
were enrolled in universities and 139 enrolled in research 
irsti'uto. 

C Graduate degrees were formally approved in 
1980 alter formal admissions began in 1978. Graduate 
enrollment in the post-Cultural Revcluuon began to 
rw after 1978. The number of students rose rapidtv to 
17.723 m 1980. and in 1982 reached 21.284. By 1983. 
over 130 higher educational institutions and over 300 
«ientiae research organizations had ad mined post- 
graduate students. The 1983 enrollment for master's 
decrees showed natural science and engineering disci- 
plines accounting for 68 percent of the total enrollment 
fieurc*. In 1984. the enrollment figures reached 23.500. 
In IM*). there were U'U^OO postgraduates in study 
4l.f»; rnmilrd in I9B6 . 23.000 more than ic the pre- 
vious year, and I7jM)0 postgraduates completed thetr 
de^rrr*. 



V C'hin.i will replace it* current stipend systrm, a 
ii.x»*d *iim of money paid peril rfiirally to defray expenses. 
Sir unnersir. and college M'-dcnts with a scholarship and 
[nur. *y*irm. Under the current stipend system, all stu- 
de:;:. jrr *uh>idizrd rrcardless "f their need, conduct, or 
academic performance. According to a report by die 
S:air Council, all umvrr>it> and tolleyr students except 
those who maintain i«o«>d academic and conduct records 
•should pay their own living expense?.. There are three 
catr\;».rieN n|' ,rliolar>liip< I m holunhip* for top stu- 
dent-. .*tii(h will !)•• mem ouratje all-around excrl- 
\rtvr. j m iif»Lr>hip> (or Mudrim with specialties such 
as ,if!<»n. ayrii ulturc. torotry, >ports. and marine 
n.i\i.'i:inn. atui I «* ho!jr>hips for tho>c students who 
**«irk ;s i)«»">r. remote, or harder regions after t^aduati'tn. 
A lojr. .Mtrm will In- introduced for those students 
unatiie to comt their own «*\prnsev 



(C) Chinese education has unproved by greater 
contact with Western scholars. The exposure to Western 
educational systems has helped define the educational 
aims the Chinese leadership hopes to achieve and the 
system for accomplishing daesc aims. China's indigenous 
graduate programs will undoubtedly benefit from foreign 
study. 

il*) In I984 t China carolled 2.080 doctoral degree 
candidates according to die Ministry of Education. 
The nation's first doctoral candidates (420 in all) were 
enrolled in 54 universities ana 15 research institutes. 
About 1,000 began their stndies in 1983. During the 1986 
to 1987 academic *var, Chinese universities enrolled 
3.000 doctoral candidates selecting areas of study from 
1,000 disciplines ax 236 uxaversities and institutes. 

'X) The Chinese plan calls for a total of 928,000 
postgraduates to be enrolled throughout the country in 
the 22 years from 1979 to 2300 and 758,300 to graduate 
before the year 1993. The postgraduates will become an 
effective force in higher education, scientific research 
organs, large-scale enterprises, and iustituics of higher 
learning. 

.C'j China's determination to increase the level of 
graduate education is also evident in the rather basic 
structural changes diat are being made in the training of 
advanced scholars. The leadership is now convinced that 
tn order to improve both education and research, the 
system must be changed. More and more academicians 
have pan-time teaching positions in the universities, 
while university professors hold advisory or admin- 
istrative positions in various institutes of the Academy. 
Furthermore, in the last Jew years, the institutions of 
higher tearnintr have becz able to supplement their 
meager research bedget by doing contractual research, 
especially for industrial enterprises. 

I*, China has established 102 high-level scientific 
research training centers topromote the development of 
quality researcher*. In order to accelerate training of 
high-level specialized talent. China has instituted post- 
doctorate scientific researci training centers, enrolling 
250poit-doctorateresearcbers throughout Chink in I £85 
and IS36. The goal is to selfct certain PhD's to carry out 
a stage of research *orli at tie scientific research training 
center in order to broaden me scope ot (heir knowledge, 
to gain the experience to work independently, and to 
develop into high-Vve! scientific researchers. 

. I' - Various alleges, sniversiries. and research or- 
ganizations with hi*h academic standards and the best 
possible research facilities have >et up post-doctorate 
scientific research rrnters. Students who have acquired 
PhD's in China c* abroad are selected to cany out 
research for a specific pcrkd of time. Post-doctoral re- 
searchers will generally worl for 2 years at a center. After 
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part-time schools. With the push to increase enrollment, 
there has been a need for more institutions. • : 

(U) Of the 1,016 higher education institutes, 98 
have been chosen as "lecypoint" colleges whose role is to 
lead the way In raising the quality of higher education. 
They have priority in the choice ofstudenu, from among 
successful candidates at university entrance examina- 
tions, and in the allocation of resources. 

(U) Universities have also established special links 
with some of the best middle schools in order to improve 
teaching and to attract the brightest students. The tech- 
nical middle schools, almost completely suppressed dur- 
ing the Cultural Revolution, have been restored in order 
to provide a rourcc of either good candidates to engineer- 
ing colleges or well-trained middle-level technicians. 
China's institutions of higher learning have grown since 
the 1950'sin roughly thrcestages: 1950-1965 (first stagcl. 
1966-1976 (second stage), and 1976 to the present (third 
stage). 

(U) Development Juring the first stage (1950- 
1965), when compared to the time prior :o the founding 
of new China in 1949, was fairly fast. In 1965, the number 
of Chinese institutions of higher learning reached 434 
(more than double the pre-1949 record) and the total 
enrollment reached 674,000 (4.4 times higher). Many 
university graduates trained during the Grst 15 years 
have become the backbone of their professions. Many of 
these graduates have emerged as well-known specialists 
and scholars at home and abroad. 

(U) From 1966 to 1976 (second stage), China 
experienced the turmoil of the decade-long Cultural 
Revolution during which the development of institutions 
of higher learning came to a standstill and suffered ser- 
ious setbacks. Between 1966 and 1969, according to the 
Commission, none of China's colleges or universities en- 
rolled a single student. Many school buildings were 
tumed into factory workshops or barracks, educational 
facilities were damaged or carelcssjy disposed of. 
countless books and materials were los't, numerous Icc- 
turrn and professors were humiliated and branded as 
"reactionary authorities," and the majority of university 
faculty members were sent to countryside factories or to 
the army to do physical labor. Some universities were 
moved to out-of-the-way places, while others were closed 
down. 

(C) During the «cond stage, a total of 106 colleges 
and universities were disbanded. By 1976, while some 
new ones were established, only 392 universities and 
colleges remained, and the number of students in school 
was 16 percent less than in 1965. Although China's insti- 
tutions of higher learning began to cnroii students in 
1970, the national university entrance examinations 
were cancelled and the only candidates were workers, 
peasants, and soldiers recommended by their localities. 



(U) With respect to educational levels, these 
"worker-peasant-soldicr" students were uneven. Of 
course, some of them were well qualified, but there were 
many with only a primary school education. Disruption 
during ihe "Cultural Revolution" actually dragged 
China*- higher education back dozens of years and 
planted a time bomb which exploded in later years in the 
form of a serious dearth of specialized personnel. 

(I") The third stage (1976-present) began with the 
downfall of the Gang of Four (members or the Politburo 
in opposition to Mao Zedong) in 1 976. Then, the Chinese 
government began to resuscitate the university enroll- 
ment and higher educational systems. University en- 
trance exams were formally restored in December 1977, 
providing Chinese young people with an opportunity to 
continue their education. In 1985, the entrance competi- 
tion was eased somewhat, but still only one out of every 
six taking the national examination was enrolled. 

(I*) In 1977, the rebuilding and development of 
China's institutions of higher learning startecl on a very 
weak foundation. A sharp increase in the number of 
schools and students provided a series of new problems 
and contradictions. Construction of school buildings 
lagged far behind growth in the number of siudents, 
which put a strain on the students' living conditions. 

E. TYPES OF HIGHER EDUCATION 
INSTITUTIONS (U) 

(C) Chinese higher educational institutions are of 
four basic types: 

• Comprehensive Universities 

• Potytcchnical Universities 

• Engineering Colleges 

• Miscellaneous institutions (for agricultural and 
forestry, medical, teaching, etc.) 

Only the first three types, however, are potential contrib- 
utors of significant numbers of scientists and engineers to 
the Chinese S&T manpower pool. 

(L'J Comprehensive Universities are institutions 
with multiple discipline programs including both the 
social and the technical sciences. These schools have the 
largest student population sizes in China. They have 
been centrally controlled organizations and usually 
have superior human and physical resources. Prior to 
the Cultural Revolution, such institutions generally had 
5- or 6-year courses of study. An example of such a 
university is Beijing University. S&T graduates of these 
institutions have bcrn assigned to research organizations 



UNCLASSIFIED 



UNCLASSIFIED 



DST-iaMS.2fi9-«a 
12 February 1988 



of the Academy of Sciences, defense industrial minwries, 
PLA. and other ministries. Comprehensive Universities 
currently constitute about 5 percent ofhigher education 
institutes. 

;L') Pulytechnicai Universities, just as was true 
with Comprehensive Universities, tend to be large, high- 
quality, centralized institutions providing key* technical 
manpower to several industrial sectors. Their teaching 
departments exclude the wcial sciences and are focused 
on the scientific and engineering disciplines. One of the 
leading polytcchntcal schools is Qinghua University, 
which has at least 12 academic subdivisions and approx- 
imately 8.000 students. Its engineering graduates work 
in higher education, research organizations, and other 
technical positions. Comprehensive and Polytedmtcal 
Universities are under the dual leadership of the State 
Education Commission SEDC) and provincial Party 
elements, though the Academy of Sciences has a signifi- 
cant influence on their curricula. 

I*,: Engineering Colleges, both multi-course and 
single-course, generally are of a lower quality- than the 
two types of universities. Their graduates generally are 
employed as technical cadres in production, mher 
than being assigned to leading research and educaaonal 
facilities. Mult* course Engineering Colleges custonarily 
support more than one sector of the economy, while 
singlc-counc schools are quite specialized, frequently 
producing manpower for plants of a single industrial 
ministry. Both types, especially the single-course sciaob, 
frequently arc found under the jurisdiction of the ndus- 
trial ministries, which employ uV schools* gradsates. 
Some administrative control, however, is maintained by 
the SEDC and the local Pirty elements. Generally, zhese 
colleges emphasize the "practical" training of stucents. 
designers, engineers, and technicians. They are scalier 
than the universities with multi-course colleges, enrolling 
up to 6,000 stud en is. while typical single-course ccilcges 
enroll about 4,000. 





fl'l The diversity of China and its economy justifies 
the expansion of its higher educational institutions. 
China's current drive to expand the higher institutions, 
however. U limited by facilities and qualified instructors. 
The Chinese arc experimenting with part-time and full- 
lime colleges and television classes in order to facilitate 
the progress of scientific and technological development. 
A variety of nontraditional alternatives are being imple- 
mented in China's post-secondary education. Alternative 
programs include correspondence courses, radio and 
television courses, and part-time courses at colleges and 
universities. There is no actual degree conferred; how- 
ever, at the end of the course students arc required to 
take examinations designed to measure their level of 
competence. The students arc then assigned jobs based 
on their test scores whirh is much the same process stu- 
dents in higher education institutions go through. The 
Radio and Tel cvision Universities iRTVU: were opened 
in 1979. Students must pass a competitive test in order 
to be admitted to these universities. In 1983. 360 t 366 
students were enrolled in full-time classes. 

F. ACADEMIC DEGREES (U) 

i L", EtTective I January 198 1 . China began again to 
award academic degrees to students. This practice was 
eliminated beginning with the Cultural Revolution in 
1966. The move attempts to jiandardtze degree require- 
ments within China, in common practice with other 
nations, and to push the modernization of China. An 
academic degree committee, chaired by Fang Yi. former 
president of the Chinese Academy of Sciences, developed 
the guidelines for the new program covering the three 
academic degrees ofbachelor. master, and doctorate. In 
addition, the regulations stipulate that academic degrees 
obtained in foreign countries will be recognized, and 
academic degrees will be conferred on foreign students 
and scholars studying or doing research in China. 
Honorary Doctorates wilt be conferred on outstanding 
Chinese, exceptional foreign scholars and researchers, 
and noted public figures in recognition of their contribu- 
tions. Renewing the practice of awarding academir de- 
grees is a long-awaited and overdue rvent whirh >hould 
improve China's educational and academic levels. 

)U) Commenting with the 1 98.1 academic vcar. 
the Ministry of Education hnrun I" issur academic 
degrees to those who fulfilled the national requirements. 
In 1983. academic degree program.* were rstablkhed in 
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10 fields: philosophy, law, literature, history, econom- 
ics, education, science, engineering, agriculture, .and 
medicine. 

G. OVERSEAS EDUCATION PROGRAM (U) 

Chinese reliance on foreign educational assis- 
tance to upgrade its S&T manpower resources is not a 
new tactic. The Chinese relied on some form of foreign 
educational assistance even before the Communists took 
power in 19-19. Assistance to their educational programs 
has been provided by the US, Western Europe, Japan, 
and the Soviet Union. The current emphasis on overseas 
education is intended to help the Chinese professional 
S&T work force overcome the effects of the Cultural 
Revolution. It is perceived as the solution to their current 
problem in much the same way that sending students to 
the Soviet Union in the I950*s was done in order to 
overcome the prc-1949 state of the Chinese education 
system. 

D Following the death of Mao Zedong 
MaoTvr-tungj in 1976 and the subsequent purge of the 
■'Gang of Four." China expanded its SitT relationships 
;' i:h the rest nf the world. Numerous Chinese scientists 
•.raveled abroad to attend conferences and symposiums 
.%t\i ;o explore foreign scientific centers. The Chinese 
ilio hiwted numerous foreign delegations, seeking ap- 
praisal of their level of scientific ability. The Chinese 
were not pleased, however, with the results of their new 
relationships. It was apparent to all the participants 
that the Chinese level of S&T expertise was woefully 
r:rif.*icnt when compared with the level of their Western 
toanterparts. 





(U) Since 1978, over 37,000 students have studied 
abroad; 26,000 of them were government funded, and 
1 1 ,000 were self-supporting. Among the 14,000 students 
who hive studied abroad and returned home since 1978, 
.he majority are playing leading roles in scientific 
research and production according to the educational 
institutes. The total number of students studying abroad 
during the last 6 years doubles the number for the 
28 years from 1950 to 1977. Also, before the Cultural 
Revolution, only 10 percent of these students were 
studying advanced courses. The percentage has now 
risen to 78 percent. The government selects young and 
middle-aged technical personnel and administrators for 
advanced studies. 
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L' C:hinor students aurndins sch<v*i abroad arc of 
(he highest calibrr and arc rarrtully ai-rcrnrd. Chinese 
stude nt* i;n abrnad riihrr with support t"r»,m the govern* 
mcnt ur through private finandnif t*r--n rrkutvn in 
China und abroad. L"p«in ;lu* tomple:i{ir..>f their studies. 
-itudcn» arr .luiL'tird joli> commensur.i:r with their 
newly aiquirrri -kill>. China*' ^cientilic ••litr has hern 
ulmmt exrlusivHv lorn^n rdtu'aird. Ol':':,e i»nvrrt»mem 
sponsored Mudcm*. ihrrr run of ("our ;irr :n cn^ineerini; 
and the datura* ii irnc r>. Students vnt abroad major 
if! Mtch >pn'iaitjfS as the natural -virrars and rnt;i- 
r.rerini; ta'hnoit*i;y uuh t-mphdM* .jii :r.uie arr^ in 
which China h (urn ntly unrktm;. China will coiuinur 
to >cnd •tudcnt> abroad to e:i*iirr advanio in their tech- 
nological i-apabilitio. 




1 1*) Chinese authorities have announced that the 
number of state-supported students and scholars which 
will be seni abroad over the next 5 years will remain the 
same, but the number of individuals financially sup- 
ported by local areas and institutions to go overseas will 
increase.* No figures are available on how many govern- 
ment or privately sponsored students do not return. 
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TABLE I 



(U) POUT1CAJL SUPPORT FOR CHINESE SCIENTISTS/ENCINEERS 
PRAGMATIC COALITION LEFT-LEANING FACTION 



On Political Work 



"The tunc task of Kicntinc rcjeartn U to 
produce trimiiSc mulu aud competent 
people. therefore politico] activities thodd 
not hinder thai ink" 



"Political and ideological work should be 
urenijihened" 



On Continuing the Rrralado* 



**CUn struggle ihould be ever among 
tcicmiiu and terhnieiaiu" 



OndNMui Lin* 



"Profcuiotul trientiiu and tcchniciani 
are the main force for developing 
jcicocr and technology" 



"Scientist* and technician! ihould penut 
in the revolution under the dictatorship 
of the proletariat" 



"We muM rely on the mum for tf irntific 
and technological detriment** 



C« Mescal mad Manual Labor 



"There b no di3erenf c in mental and 
manual *ork because ail are working 
in a locuiiil jociery" 



-There U a difference «ind the difference 
ihould be reduced" 



Oa tkc Merita of "Red or Expert" 



"Seirnfuu and technician that do 
not oppose the Piny can make a 
rontribuuon." 



"Scientist* and trchnJcfuu muit uphold 
Maraum-Leniniim-Mao Zcdon; thought 
under the leadership of the Party" 
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H. POLITICAL SUPPORT FOR CHINESE 
SCIENTISTS/ENGINEERS (U) 



C) China's ability to upgrade its professional S&T 
work Torre is greatly dependent upon the support of its 
political and scientific Icadcnhip. While top Party and 
state leaders share the common goal of upgrading 
China's S&T resources, each ha* distinctly different 
philosophies about the relationships of those resources 
to the Communist movement. Two Tactions (shown in 
Table It exist within the Party hierarchy with the 
power to influence the future role of Chinese scientists 
and engineers: a pragmatic coalition led by the phil- 
osophies of Deng Xiaoping and a "left-leaning faction" 
still espousing the virtues and pot : * ' > in effect during 



the Cultural Revolution. The stronger influence of the 
Deng-led coalition is reflected by th* current liberaliza- 
tion of altitudes toward intellectuals and scientists in 
China. 

I*; The pragmatic coalition emphasizes high- 
quality education and the role of professionals in devel- 
oping science and technology. The coalition realizes that 
a great majority of Chinese scientists and engineers arc 
not members of the Chinese Communist Party, and is 
trying to reduce the clash between science and politics to 
encourage ihcir greater participation in the modern- 
ization program. Deng Xiaoping's present firm pos/'on 
should ensure continued support and improved rd na- 
tion and scientific research. 

l\* The left-leaning (action stresses mass panici; 
tion in the S&T development process, but does not place 
a particularly high value on intellectuals nor theoretical 
scientists, especially those operating outside Party con- 
trol. This faction believes :hat science and politics art- 
inseparable and would burden thr M'icr'M with idmtog- 
ical restriction?. This group w mnrr p:itirnt and is appar- 
ently willing to wait '20 yean to >rr its totals achirvrd.Thr 
acknowledged leader nf this croup is flua Ciuofeng, a 
staunch supporter of thr political ideals formulated liy 
Mao Zedong. 
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.V 

(C) The State Education Commission (SEDC), 
established in June 1985, reflects (he government's com- 
mitment to educational reform as a key factor in China's 
drive toward economic modernization. Headed by Vice 
Premier U Peng, the SEDC is more powerful than its 
predecessor, the Ministry of Education. .As a Commission 
of the State Council, it has the necessary bureaucratic 
clout to coordinate educational reform among the 
ministers. Among its tasks, the SEDC plans to initiate 
legislation to improve the training and status of teachers, 
increase administrative responsibility for colleges and 
universities, and draft a document jn the reform of adult 
education. In addition, the SEDC will focus on two tasks: 
continuing to cany on the reforms in the educational 
Held and opposing bourgeois liberalization. Li Peng 
feels college graduates should be given opportunities 
for practical training and strict examinations before they 
are assigned to work in government offices and research 
institutions of higher learning. 
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section m 

CHINESE SCIENTIFIC AND TECHNICAL MANPOWER RESOURCES (U) 



A. BACKGROUND (1550-1976) (U) 

L* In 1950, one of the first acts of the new regime 
was to compile a roster of Chinese scientists and engineers 
in order to build a national R&D base. The survey 
revealed a severe shortage of S&T personnel available 
for R&D work- Approximately 850 scientists capable of 
performing significant R&D were identified. Of these, 
about 20 percent were not even in mainland China, but 
were working or studying abroad. 

L* In a 1956 speech to the Chinese Communist 
Party Central Committee. Zhou Enlai observed thai 
"though there arc a little more than 31,000 engineers of 
various grades in China, siany of the 63,600 technicians 
who graduated turn the universities and colleges, are 
now* doing the work of engineers." He also referred to the 
existence of 5,600 intcllccraals forming the "hard-core of 
the scientific research force,** and said that positions of 
leadership were held by 5.600 members of scientific 
societies. From this, it can be inferred that in 1956, the 
Chinese estimate of the number of scientists competent to 
undertake and lead research in all programs was approx- 
imately 5.600 scientists and engineers. 

I" By 1*?58. me Chinese estimated that there were 
a total of 1 I8.6GC professional and nonprofessional R&D 
personnel available. Of these. 32.800 were scientists and 
engineers. These daw. bowevet, do not include the 
10.000-20.000 profession!** in universities and colleges 
who also may have been eccancd tosomc extent in R&D. 

I Many ethnic Chinese scientists living abroad 
arts.vered a call in the earh 1960's to return to China and 
assis: in its modernization. That group, complemented 
by rhosc receiving advasced education in the Soviet 
Union prior to 1962. formed the backbone of China's first 
S&T work force. The groyp numbered about 10.000. of 
which approximately i.100 received dcctorsWcvcl 
degrees in the West and leu than 2.000 received similar 
dtgrecs in :he L"S5R. 

U By iro6. China was reported to have two 
million college graduate* and approximately SGO.Ow 
scientists and technicians. Of that number. 650.000 were 
engineers. 65.000 were natural scientists, and 125.000 
had received science "-airing. The portion of that work 
force devoted to research ind development is unknown. 

I' It is difficult in ;auge the strength of Chinese 
S&T manpower resource* in the 1970"s due to the dis- 
ruptions caused by the Cultural Revolution. In 1972. 



however, it is estimated that China had approximately 
607,000 engineers and 113.000 natural scientists with 
only 100.000 of that work force estimated to be employed 
in research and development. Another source estimated 
that in 1973, the number of professional-level scientists 
and engineers directly engaged in R&D was about 
70,000-30.000. or about one-tenth of the available 
S&T manpower pool. It is estimated that only about 
10 percent of those engaged in R&D arc capable of 
independent research. 

. l\ China's success in handing over power at all 
levels, even at the very top. to a generation of better 
educated, more technologically sophisticated leaders in 
their forties and fifties is well known. Many of these 
younger leaders cither were trained in the CSSR or rose 
through the ranks of industries and bureaucracies domi- 
nated by Soviet thinking and. tn some cases, created bv 
the Soviets. 

■ L* Soviet-trained Chinese represent only a small 
portion, probably about 1 percent, of Chinese college 
graduates during the I950's. Even in ttiencc and 
engineering, those trained in the CSSR constitute only 
about 3 percent of Chinese graduates in thosedisdplines. 
Similarly, only 12-18 percent of the members and 
alternates of the Chinese Communist Party Central 
Committee have a Sovirt collcge-tevel background. Of 
the generation now coming to power, only Chinese 
roughly 50 years of age and above are old encucH to have 
had substantial Sonet experience. 

U The Chinese now talk about promoring a "third 
echelon" to positions of responsibility, but this "third 
echelon" is. in realitv, made up of two agr groups with 
rather dillercitt life experiences that have probably 
shaped their thinking diflcrcntly. Members of the older 
group -(pent their adolescence in wartime China and 
grew into adulthood during China's "golden years" in 
the 1950's. Their attitudes were largely shaped by the 
prevailing optimism and nationalism of >he late-war 
period ami the economic success and relative political 
stability nf the early 1950'*.. 

I" Cliinoe in their mid-forties, hy contrast, are tint 
young to have brcn «ignificanil\ a I fir ted by the wartime 
jimo>phrre. They attended M'ht-ot during the heyday of 
the post-revolution in the I°50"s. *hcn getting a «mnl 
education was *oen as :t patriotic- duty and a road t«i 
personal advancement. Their political exposure to the 
adult world t«-currrd during the Cultural Revolution. A> 
a result, this younger group tends to be more rtitist ami 
more cvnical. 
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sL" Both age group were traumatized by the 
Cultural Revolution and now suffer from ambivalent 
attitudes and tensions brought about by the disjuncturc 
between their training in education and the political 
reality of their early adult years. These tensions make 
their future behavior difficult 10 predict. 

: L" The number of Chinese currently being trained 
in the US — about 14.000— has already surpassed the 
number trained in the USSR in the ! u 50's. By 1990, it 
will surpass the number trained in the West between 1940 
and 1949. If current trends and current US policy con- 
tinue, by 1990. China could be the source of the largest 
group of foreign students in the US. About two-thirds 
of the Chinese studying ta the US are enrolled in engi- 
neering, physics, computer icience. life sciences, and re- 
lated disciplines. About one-third are in humanities, 
management, and social science*. Some have already 
returned to China and been promoted to high office, 
including Chairman ot'theState Science and Technology 
Commission Soiigjian ard Chairman of the National 
Defense Science. TechnoIi>gy and Industry Commission 
Dong Hcnggao. Chinese students being trained in the 
US, however, have experienced problems of reabsorption 
as they reenter a Chinese system ill-equipped to support 
their expectations. 

B. SitT MANPOWER ESTIMATES 
(197&.Prc3ent) (U) 

t* Reiiahlc statistical data on Chinese S&T .-nan- 
power resources did not become available until 1978. 
Ttie new . data were obtained from a Chinese survey 
conducted after the March 1978 National Science 
Conference. Though the exact results of the survey were 
ne\er published. Fing Yu then president of the Chinese 
Academy of Sciences, stated that there were approxi- 
mately four million S&T personnel in China. In 1979. 
Zhou Peijuan, acting chairman of the China S&.T 
Aviation, said. "China has only 300.000 to 400,000 
people working : n science and »-ni»inccring, only 
60.0OA of which are qualified.** In the same year. 
Qjan Sangiaug. an Academy official, stated. "The CAS 
has J3.000 researchers, asd China has 2,400 research 
organizations *.vith 310/<00 researchers." Another 
yturcr rrvcaled in 1931 that there were approximately 
8U.000 women ocienrists wurking in natural science 
institutions, of which 5. 151 wrre reported to be working 
in iht- Academy. The 30.000 figure was indicated to be 
'27 percent of thr t;ital scientists in China. In 1984, the 
number of natural science professionals and technicians 
rrached 7.35 million. Enrollments in the natural sci- 
cniTb accounted f"r 7 pmcm of thr iota! enrollment. 
wi:h <rienie and engineering at 56 percent. Women 
accounted for more than one-third of the workers in 
the scientific and technical fields. In 1986. the ranks of 
scientists and technicians continued to expand, with 



approximately 8.25 million natural science professionals 
and technicians employed in state-owned units, 440,000 
more than in 1985. 

• L*i The overall quality of those approximately 
300.000 researchers is highly suspect. Evidence can be 
found in Zhou PctjuatTs reference to the existence ofonly 
60.000 "qualified" researchers out of the 300,000- 
400.000 in the R&D labor force. The others lack the 
requisite education and work experience to be considered 
accomplished researchers. Consequendy, the backbone 
of the Chinese S&T manpower pool is still that small core 
of scientists and engineers that arc capable of performing 
independent research. As in past practice, these individ- 
uals are probably associated with the higher priority 
theoretical and military-associated programs. 

IT: In addition, there is an acute shonagc of tech- 
nicians and trade school graduates in China which has 
forced graduates of regular four-year universities to take 
jobs that vocational and trade school graduates arc 
equipped to handle. This phenomenon rcOedts the fact 
that in the 1960's and early I970's little attention was 
given to developing technical and trade schools. 

iC; In 1985, in order to boost their S&T labor force, 
the Chinese began rstesting many of the 900.000 college 
graduates from the 1970-1976 period. Candidates had 
to pass exams in chemistry, mathematics, physics, and 
foreign languages in order to apply for posts as "assistant 
engineers." Approximately one-halC or 450.000, cf the 
first group taking the tests tn Beijing passed. 




1 1*. Job mobilitv is one of the key elements in 
reforming scientific and technical personnel. State 
counselor Fang Yi urged that reforms In personnel man- 
agement should begin with the introduction or mobility. 
In nrdcr to achieve the goals of the Seventh Five Year 
Plan f 1986-1990*t, the Chinese are mobilizing their 
inadequately sized scientific and technical manpower" 
base. Though the Chinese lack sufficient numbers of 
qualified scientists and engineers to perform broad-based 
research, thev have demonstrated the abilitv to achieve 



16 



UNCLASSIFIED 



UMCLASSOT - waite r 



DST.t830S.«WI8 
12 Fcbrwy 1988 



high priority goals. Joh mobility involves the reassign- 
ment of sciccasts and engineers to national high priority 
projects. The transfers are coordinated at the highest 
levels of the Chinese government. 




D. COMFOSEI. TS OF THE SCIENTIFIC AND 
TECHNICAL WORK FORCE (U) 



V Due :o the effects of thr Cultural Revolution. 
Chinese S&T manpower resources arc not nf uniform 
lualiiy. Man-, of thr persuitncl are inrxperienrrd or 



poorly trained and work with a minimum of competent 
scientific leadership. Much of the work is low-level re- 
search or engineering development. Officials admit that 
"only several thousand. . . arc higher S&.T personnel"* 
capable of planning, supervising, and carrying out re- 
search of a quality that wauld.be of interest to scientists 
in advanced countries. Of approxinaaiely 300,000 pro- 
fessionals engaged in R&D, it is estimated that about 
10.000 engineers and natural scientists arc capable of 
independent research: nearly one-half of these received 
advanced degrees from Western and Soviet schools. 
Since 1978, several thousand engineers and scientists 
have been trained abroad. An estimated 8,000 were 
educated in Japan. 12.000 in the CS, and 3.000-4.000 
in Western Europe. There is a large difference in capabil- 
ity between the foreign-trained cadre and the scientists 
educated in China prior to 1966. There ts even a greater 
difference between these two groups and the personnel 
that arc products of ths Cultural Revolution education 
system. 

IT Augmenting the professional force is a much 
larger group of people that have received vocarional-type 
training in part-time college programs. This work force 
provides China with a greater potential for applying 
scientific processes to production problems than would 
have been the case without part-tiroe schooling. 

f Over the past lew years. leading groups in 
China's enterprises have undergone two large rectifica- 
tions, the fin t in 1 982- 1983 and the second in 1 984- 1 985. 
After these two rectifications, a large group of new 
people who fit the conditions for "modernization" were 
promoted to leadership posit iocs of authority. Those 
in their forties formed the backbone of the enterprise 
leading groups. Based on statistics for 18.000 leading 
groups in more than 3.000 medium-surd to large key 
enterprises, 20 percent of them \*ere under 40, 63 percent 
were from 41 to 50, and 17 percent were over 51: the 
average age was 45. At the simc time, a group of 
engineers and technicians over 30 in various leadership 
and work positions of authority in enterprises retired. 
How to best utilize the engineers and technicians over 
50 is a new problem that has heen encountered by the 
enterprises. 

I'- For the most part, engineers and technicians 
over 50 are basically familiar with their work, knowl- 
edgeableof the situation, and rich in experience. In many 
factories built during the 1950's, they have been around 
as long as the factory and many know the histories and 
situations at rheir factories. They have contributed their 
best years and their greatest energies to these enterprises. 
For some 30 years, they have been buffeted hark and 
forth but never lost their faith, and now. although they 
have reached retirement age. thry still wish to contribute 
their experience and knowledge. 
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There arc three general groups of scientists 
and engineer* in China, based on education and work 
experience. . ; 

D.l. Group I (U) 

T) Of the many thousands of Chinese nationals 
trained abroad prior to 195 1 , approximately 5,500 S&T 
graduates elected to return to China; 20 percent of that 
group hdd doctoral degrees or an equivalent levd of 
training. Group I b composed of the cadre remaining 
from that original 5,500. The scientists and engineers 
educated outside China compose the leadership, man* 
agerial talent, and key researchers of the nation's current 
S&T coramimfuy. 

.1" Grocp Ts average age is in the late 60's, The 
group has extrusive leadership and research work expe- 
rience in China and is the backbone of the professional 
S&T manpower force. Most of the group received ad- 
vanced degrees in the West or USSR and are skilled in 
at least one foreign language. This group constitutes less 
than I of the professional S&T work force. 




I"; The shortage of qualified R&D personnel in 
China is being compensated for by having Group I per- 
sonnel assigned a multiplicity of research responsibilities". 
Each of these (demists works on several priority research 
projects at Academy institutes, insttttr^s of industrial 
ministries, technical colleges, and universities simulta- 
neously. The competent men arc brought together to 
work in research task forces that cut across the admin- 
istrative lines of the organization of their primary em- 
ployment. Such a task group approach is used particu- 
larlyin high-priority military R&D. Senior scientists and 
engineers froa all over China have been welded into 
working groups to develop nuclear weapons and 
aerospace syMcms. 

L"! Although foreign training has enhanced the 
careers of ma=y. there have been periods over the past 



20 years when a foreign oudook has bom a professional 
and personal handicap. There have been many instances 
of disapproval and harassment of senior sd en lists whose 
former associations with the West or the USSR make 
them appear to be suspect or disloyal dements. On the 
whole, however, Chinese utilization of foreign-trained 
scientists and engineers in high management and 
research positions seems to be a rational approach to 
attainment of high-priority goals in the military and 
industrial sectors of the Chinese economy. 

(I*) China has been, and will continue to be, de- 
pendent upon the first group for some time. One of 
the crucial issuer. In the prospects for S&T manpower 
development is whether adequate replacements for them 
can be trained. Toward this end, China has rdmplc- 
mented domestic postgraduate and overseas education 
programs. 

DJ2. Group n (U) 

The second group has an average age between 
50 and 50. A small percentage was educated in the 
USSR, but many of those studying in the Soviet Union 
had their education disrupted with the split between the 
Soviets and China in thecirly I960's. The great majority 
are products of Chinese education prior to the Cultural 
Revolution. Consequently, educational background can 
be judged overall as adequate fbrscienriac and engineer- 
ing work, but work experience suffered greatly during the 
Cultural Revolution. This situation served to severely 
retard the continuing learning experience in their profes- 
sions. They have some foreign language capability, 
mainly in reading, but they arc not generally prohcient 
in languages due to their lack of exposure to foreigners 
for many years. They constitute about 55 percent of the 
S&T work force and have the highest potential ford vel- 
opmcnt with training and broader wort experience. 

DJ. Group m (U) 

tt'l The third group is a product of a Cultural 
Revolution education with an average age between 31 
and 40. Estimates of the group's capability as scientists 
and engineers range from inept to bareh proficient. Most 
of this group were "soldiers, peasants, and workers" who 
gained entrance to universities or. political merit rather 
than acedemic talent. Most returned to the military 
units, factories, and communes from which they came 
and art now engaged in production ftKuaons. They have 
little or no foreign language capability. 

(L*> Undoubtedly, there arc some intelligent, capa- 
ble people in this group, hut their number is probahly 
extremely small. Within this group wou!d be those who 
studied and worked ;n tutorial relationships with senior 
scientists. The prospects fnrany meaningful development 
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of this group, which constitutes about 24 percent of the 
worlc force, are extremely small. 

(U) Eventually, the middle-aged people —»th pro- 
fessional skills vial to socialist construcJon will be «*!d 
people ready to retire. But among the young people 
between the ages of 21 and 30 who will take their places, 
* ery few have the educational level of a technical sec- 
ondary school graduate or above. This situarion will 
lead to a gap in the ranks ofqualiGcd personnel according 
to the Deputy Director of the National Works and 
Education Staff. 
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